EXECUTIVE SUMMARY
and are usually associated with trauma during the course of outdoor work. Infection can also be related to zoonotic spread from infected cats or scratches from digging animals, such as armadillos [3, 4] . Outbreaks have been well described and often are traced back to activities that involved contaminated sphagnum moss, hay, or wood [5] [6] [7] [8] .
Most cases of sporotrichosis are localized to the skin and subcutaneous tissues. Dissemination to osteoarticular structures and viscera is uncommon and appears to occur more often among patients who have a history of alcohol abuse or immunosuppression, especially patients with AIDS. Spontaneous resolution of sporotrichosis is rare, and treatment is required for most patients. Although sporotrichosis localized to skin and subcutaneous tissues is readily treated, management of osteoarticular, other localized visceral, and disseminated forms of sporotrichosis is difficult [9] .
Lymphocutaneous and Cutaneous Sporotrichosis
1. For cutaneous and lymphocutaneous sporotrichosis, itraconazole 200 mg orally daily is recommended to be given for 2-4 weeks after all lesions have resolved, usually for a total of 3-6 months (A-II).
2. Patients who do not respond should be given a higher dosage of itraconazole (200 mg twice daily; A-II); terbinafine, administered at a dosage of 500 mg orally twice daily (A-II); or saturated solution of potassium iodide (SSKI), initiated at a dosage of 5 drops (using a standard eye-dropper) 3 times daily and increasing, as tolerated, to 40-50 drops 3 times daily (A-II).
3. Fluconazole (400-800 mg daily) should be used only if the patient cannot tolerate these other agents (B-II).
4. Local hyperthermia can be used for treating patients, such as pregnant and nursing women, who have fixed cutaneous sporotrichosis and who cannot safely receive any of the previous regimens (B-III).
Osteoarticular Sporotrichosis
5. Itraconazole, administered at 200 mg orally twice daily for at least 12 months, is recommended (A-II).
6. Amphotericin B, given as a lipid formulation at a dosage of 3-5 mg/kg daily, or amphotericin B deoxycholate, administered at a dosage of 0.7-1.0 mg/kg daily, can be used for initial therapy (B-III). After the patient has shown a favorable response, therapy can be changed to itraconazole administered at a dosage of 200 mg orally twice daily to complete a total of at least 12 months of therapy (B-III).
7. Serum levels of itraconazole should be determined after the patient has been receiving this agent for at least 2 weeks to ensure adequate drug exposure (A-III).
Pulmonary Sporotrichosis
8. For severe or life-threatening pulmonary sporotrichosis, amphotericin B, given as a lipid formulation at 3-5 mg/ kg daily, is recommended (B-III). Amphotericin B deoxycholate, administered at a dosage of 0.7-1.0 mg/kg daily, could also be used (B-III).
9. After the patient has shown a favorable response to amphotericin B, therapy can be changed to itraconazole (200 mg orally twice daily) to complete a total of at least 12 months of therapy (B-III).
10. For less severe disease, itraconazole administered at 200 mg orally twice daily for at least 12 months is recommended (A-III).
11. Serum levels of itraconazole should be determined after the patient has been receiving this agent for at least 2 weeks to ensure adequate drug exposure (A-III).
12. Surgery combined with amphotericin B therapy is recommended for localized pulmonary disease (B-III).
Meningeal Sporotrichosis
13. Amphotericin B, given as a lipid formulation at a dosage of 5 mg/kg daily for 4-6 weeks, is recommended for the initial treatment of meningeal sporotrichosis (B-III). Amphotericin B deoxycholate, administered at a dosage of 0.7-1.0 mg/kg daily, could also be used but was not preferred by the panel (B-III).
14. Itraconazole (200 mg twice daily) is recommended as step-down therapy after the patient responds to initial treatment with amphotericin B and should be given to complete a total of at least 12 months of therapy (B-III).
15. Serum levels of itraconazole should be determined after the patient has been receiving this agent for at least 2 weeks to ensure adequate drug exposure (A-III).
16. For patients with AIDS and other immunosuppressed patients, suppressive therapy with itraconazole at a dosage of 200 mg daily is recommended to prevent relapse (B-III).
Disseminated (Systemic) Sporotrichosis
17. Amphotericin B, given as a lipid formulation at a dosage of 3-5 mg/kg daily, is recommended for disseminated sporotrichosis (B-III). Amphotericin B deoxycholate (0.7-1.0 mg/kg daily) could also be used but was not preferred by the panel (B-III).
18. Itraconazole (200 mg twice daily) is recommended as step-down therapy after the patient responds to initial treatment with amphotericin B and should be given to complete a total of at least 12 months of therapy (B-III).
19. Serum levels of itraconazole should be determined after the patient has been receiving this agent for at least 2 weeks to ensure adequate drug exposure (A-III).
20. Lifelong suppressive therapy with itraconazole (200 mg daily) may be required for patients with AIDS and other immunosuppressed patients if immunosuppression cannot be reversed (B-III).
Sporotrichosis in Pregnant Women and in Children
21. Amphotericin B, given as a lipid formulation at a dosage of 3-5 mg/kg daily, or amphotericin B deoxycholate, given at a dosage of 0.7-1 mg/kg daily, is recommended for severe sporotrichosis that must be treated during pregnancy (B-III); azoles should be avoided.
22. Local hyperthermia can be used for the treatment of cutaneous sporotrichosis in pregnant women (B-III).
23. Itraconazole, administered at a dosage of 6-10 mg/kg to a maximum of 400 mg orally daily, is recommended for children with cutaneous or lymphocutaneous sporotrichosis (B-III).
24. An alternative for children is SSKI initiated at a dosage of 1 drop (using a standard eye-dropper) 3 times daily, increasing, as tolerated, up to a maximum of 1 drop per kg of body weight or 40-50 drops 3 times daily, whichever is lowest (B-III).
25. For children with disseminated sporotrichosis, amphotericin B (0.7 mg/kg daily) should be the initial therapy, followed by itraconazole (6-10 mg/kg, up to a maximum of 400 mg daily) as step-down therapy (B-III). 
INTRODUCTION
Sporotrichosis is caused by the dimorphic fungus S. schenckii, which is found in decaying vegetation, sphagnum moss, soil, and other environmental niches throughout the world. The usual mode of infection is by cutaneous inoculation of the organism. Pulmonary and disseminated forms of infection, although uncommon, occur when S. schenckii conidia are inhaled. Infections are most often sporadic and usually associated with trauma sustained during the course of outdoor activities. Infection can also be related to zoonotic spread from infected cats, which tend to have a high burden of organisms in ulcerated lesions [3, 10] . Scratches sustained from digging animals, such as armadillos, can also be infected with S. schenckii [4] . Outbreaks have been traced to activities involving contaminated sphagnum moss, hay, and wood [5] [6] [7] .
Most cases of sporotrichosis remain localized to the skin only or to the skin and subcutaneous tissues, with spread occurring proximally along the lymphatic circulation. Strains of S. schenckii that cause fixed cutaneous lesions tend to be heat intolerant, compared with strains that spread through the lymphatics and cause lymphocutaneous sporotrichosis [11] . Some patients have lesions at multiple sites; these lesions are related to trauma to these different sites during exposure to S. schenckii. Lymphocutaneous and cutaneous forms of sporotrichosis are not lifethreatening, but they generally will not resolve without antifungal treatment [12] .
Osteoarticular sporotrichosis is an uncommon manifestation of sporotrichosis, occurring most often among patients with underlying alcoholism [13] [14] [15] . This disorder can involve single or multiple joints, and it is also a cause of granulomatous tenosynovitis and bursitis [16, 17] . Osteoarticular structures become infected secondary to hematogenous spread or through local inoculation. In general, the outcome is poor with regard to joint function, partly because of the delay in diagnosis and partly because of poor host response. The disease is usually chronic, and systemic symptoms are uncommon [18] .
Pulmonary sporotrichosis, acquired by inhalation of conidia of S. schenckii, is a rare manifestation of sporotrichosis, usually manifesting as chronic cavitary fibronodular disease in middleaged men who have underlying risk factors of alcoholism and chronic obstructive pulmonary disease [19] . The outcome of this condition is usually poor, often because of delay in diagnosis and severe underlying pulmonary disease [18] [19] [20] . Laryngeal sporotrichosis has been described rarely, and individual case reports describe the response to treatment with amphotericin B or itraconazole [21] [22] [23] .
Disseminated infection with S. schenckii is unusual and is most likely to occur in immunosuppressed patients, including patients with AIDS who have low CD4 + cell counts, transplant recipients, and those who are receiving chemotherapy, corticosteroids, or TNF antagonists [24] [25] [26] [27] [28] . In immunosuppressed patients, sporotrichosis is an opportunistic mycosis and may present with a variety of clinical forms, including disseminated cutaneous disease, fungemia, and disseminated visceral disease. Patients who have AIDS have an especially high risk for dissemination if they develop sporotrichosis [26, 28] . The diagnosis of cutaneous or lymphocutaneous sporotrichosis in a patient with AIDS should spark a search for dissemination to other sites, including the CNS. The treatment outcome for patients with AIDS and disseminated sporotrichosis remains poor despite antifungal therapy.
Meningitis occurs rarely as an isolated chronic infection in nonimmunosuppressed patients, but it occurs more often during the course of disseminated infection in immunosuppressed patients [29] . Most of the recently described patients with meningeal disease have had AIDS as an underlying risk factor. The diagnosis of meningeal sporotrichosis is difficult to establish, treatment options are limited, and the outcome is poor.
The Panel addressed the following clinical questions.
What is the treatment for lymphocutaneous and cutaneous sporotrichosis?
2. What is the treatment for osteoarticular sporotrichosis??
3. What is the treatment for pulmonary sporotrichosis? 4. What is the treatment for meningeal sporotrichosis? 5. What is the treatment for disseminated (systemic) sporotrichosis?
6. What is the treatment for sporotrichosis in pregnant women and in children?
PRACTICE GUIDELINES
Practice guidelines are systematically developed statements to assist practitioners and patients in making decisions about appropriate health care for specific clinical circumstances [30] . Attributes of good guidelines include validity, reliability, reproducibility, clinical applicability, clinical flexibility, clarity, multidisciplinary process, review of evidence, and documentation [30] . Searches were limited to human-only studies. The search yielded 93 articles: 72 case reports, 17 reviews, 1 clinical practice guideline, and 2 multicenter, randomized, controlled treatment trials. Process overview. In evaluating the evidence regarding the management of sporotrichosis, the Expert Panel followed a process used in the development of other Infectious Diseases Society of America guidelines. The process included a systematic weighting of the quality of the evidence and the grade of recommendation (table 1) [31] . Recommendations for the treatment of sporotrichosis were derived primarily from case reports and nonrandomized treatment trials (table 2) .
Consensus development based on evidence. The Expert Panel met via teleconference on 3 occasions to complete the work of the guideline. The purpose of the teleconferences was to discuss the questions to be addressed, make writing assignments, and discuss recommendations. All members of the panel participated in the preparation and review of the draft guideline. Feedback from external peer reviews was obtained. The guideline was reviewed and approved by the Standards and Practice Guidelines Committee and the Board of Directors prior to dissemination.
Guidelines and conflicts of interest. All members of the Expert Panel complied with the Infectious Diseases Society of America policy on conflicts of interest, which requires disclosure of any financial or other interest that might be construed as constituting an actual, potential, or apparent conflict. Members of the Expert Panel were provided with the Infectious Diseases Society of America conflict of interest disclosure statement and were asked to identify ties to companies developing products that might be affected by promulgation of the guideline. Information was requested regarding employment, consultancies, stock ownership, honoraria, research funding, expert testimony, and membership on company advisory committees. The Panel made decisions on a case-by-case basis as to whether an individual's role should be limited as a result of a conflict. No limiting conflicts were identified.
Revision dates. At annual intervals, the Expert Panel Chair, the Standards and Practice Guideline Committee liaison advisor, and the Chair of the Standards and Practice Guideline Committee will determine the need for revisions to the guideline on the basis of an examination of current literature. If necessary, the entire Expert Panel will be reconvened to discuss potential changes. When appropriate, the Expert Panel will recommend revision of the guideline to the Standards and Practice Guideline Committee and the Infectious Diseases Society of America Board for review and approval.
RESULTS

Diagnostic issues.
Even though the lymphocutaneous lesions have a classic presentation in many cases, other diseases, including atypical mycobacterial infections, nocardiosis, and leishmaniasis, can produce lesions similar to those seen with sporotrichosis [32] . Because of its rarity and the similarity of clinical manifestations with those of other fungi and mycobacteria, the diagnosis of visceral infection with S. schenckii is often delayed.
Culture of S. schenckii remains the gold standard for establishing the diagnosis of sporotrichosis. Material from cutaneous lesions should be aspirated or scraped with a scalpel blade, or a biopsy should be performed. Sputum, synovial fluid, or CSF specimens should be obtained, when appropriate, for smear and culture. The material that is cultured is incubated at room temperature to allow growth of the mold phase of S. schenckii; conversion to the yeast phase is required to definitively identify S. schenckii, although a tentative identification can be made if the characteristic conidia formation is noted in the mold phase [2] . In 89% of cases, isolation of S. schenckii occurs within 8 days, but in some cases, it may take 4 weeks for growth to occur [12] . Histopathologic review of tissue samples reveals a mixed granulomatous and pyogenic inflammatory process. The organisms, oval to cigar-shaped yeasts that are 3-5 mm in diameter, are often difficult to visualize because of the small number of organisms that are present. Serological testing has not proved to be very useful for the diagnosis of sporotrichosis and is not readily available.
Treatment options. Treatment options for sporotrichosis include local measures (hyperthermia), SSKI, azoles (ketoconazole, itraconazole, and fluconazole), amphotericin B, and the allylamine, terbinafine [1, 9] . For decades, it has been known that hyperthermia decreases the size of the lesions of cutaneous sporotrichosis. Use of specific devices that heat tissues to 42ЊC-43ЊC using infrared and far infrared wave lengths has been recommended [33, 34] .
SSKI has been used for more than a century, but only recently has there been a randomized treatment trial investigating different dosing regimens [35] . The mechanism of action is not known [36] . This agent is effective only for cutaneous and lymphocutaneous sporotrichosis.
Azoles have become the preferred agents for treatment of several forms of sporotrichosis. Ketoconazole was the initial azole used for sporotrichosis; however, it was not very effective, was associated with many adverse effects, and should no longer be used [37, 38] . Itraconazole supplanted ketoconazole for the treatment of the endemic mycoses and has become the agent of choice for sporotrichosis.
For cutaneous and lymphocutaneous infections, response rates of 90%-100% were noted with itraconazole therapy [18, 39, 40] , compared with a 63%-71% response rate associated with fluconazole therapy [20, 41] . Osteoarticular infections respond less well. Sharkey-Mathis et al. [18] reported that 11 (73%) of 15 patients responded to itraconazole therapy, and Winn et al. [42] described 6 patients with osteoarticular sporotrichosis, all of whom responded to treatment with itraconazole. Fluconazole therapy was ineffective, with only 3 (23%) of 13 patients with osteoarticular infection responding [20] . A small number of patients with pulmonary and disseminated sporotrichosis have been treated with itraconazole therapy, with mixed results [18] .
Itraconazole comes in 2 oral dosage forms: a 100-mg capsule and a solution of 100 mg per 10 mL. It is recommended that doses 1200 mg/day be given in 2 divided doses. Therapy should be initiated with a loading dose of 200 mg 3 times daily for 3 days. The capsule formulation of itraconazole is best absorbed when taken with food, and agents that decrease stomach acidity should be avoided. In contrast, itraconazole solution is best absorbed when taken on an empty stomach. If the patient tolerates the oral solution, it is the preferred formulation because of its improved absorption characteristics. However, some patients experience gastrointestinal adverse effects with the solution and will have to use the capsule formulation. For patients with visceral involvement with sporotrichosis and for those who have lymphocutaneous disease but are experiencing failure of therapy, serum levels of itraconazole should be determined to be certain that the patient has adequate absorption of drug. Because the half-life of the drug is long, there is little variation over a 24-h period; blood samples can be obtained at any time point, and the level should be у1 mg/mL.
There are no published data regarding the new azoles, voriconazole and posaconazole. Voriconazole is not active in vitro against S. schenckii [43] , whereas posaconazole does have activity in vitro [44] .
Amphotericin B remains the treatment of choice for patients with serious or life-threatening sporotrichosis. The experience in the literature is almost entirely with amphotericin B deoxycholate, but many clinicians, including the panel members, now prefer to use lipid formulations of amphotericin B, because such formulations have fewer adverse effects. There is no firm basis for picking one lipid formulation over another for the treatment of sporotrichosis, with the possible exception that the liposomal formulation might be preferred for treating meningitis. There are animal data (but no human data) noting that higher concentrations are achieved in brain tissue with liposomal amphotericin B, compared with amphotericin B lipid complex and amphotericin B deoxycholate [45] . However, the relevance of this finding to the treatment of meningeal sporotrichosis is unknown.
There is little clinical experience using terbinafine for the treatment of sporotrichosis. However, 1 of only 2 randomized, controlled treatment trials for sporotrichosis involved this agent. The study assessed 2 different dosages of terbinafine (500 mg daily vs. 1000 mg daily) for the treatment of cutaneous and lymphocutaneous sporotrichosis and showed treatment superiority of the higher dosage [46] .
GUIDELINE RECOMMENDATIONS FOR THE TREATMENT OF SPOROTRICHOSIS
What Is the Treatment for Lymphocutaneous and Cutaneous Sporotrichosis?
Recommendations
1. For cutaneous and lymphocutaneous sporotrichosis, itraconazole (200 mg orally daily) is recommended to be given for 2-4 weeks after all lesions have resolved, usually a total of 3-6 months (A-II).
2. Patients who do not respond to treatment should be given a higher dosage of itraconazole (200 mg twice daily; A-II), terbinafine at a dosage of 500 mg orally twice daily (A-II), or SSKI initiated at a dosage of 5 drops (using a standard eyedropper) 3 times daily, increasing as tolerated to 40-50 drops 3 times daily (A-II).
3. Fluconazole at a dosage of 400-800 mg daily should be used only if the patient cannot tolerate other agents (B-II).
4. Local hyperthermia can be used for treating patients, such as pregnant and nursing women, who have fixed cutaneous sporotrichosis and who cannot safely take any of the previous regimens (B-III).
Evidence summary. Open treatment trials of itraconazole administered at a dosage of 100-200 mg orally daily for 2-9 months have shown success rates of 90%-100% without significant adverse events [18, 39, 40] . Clinical improvement is often manifested within 4 weeks after starting therapy, and only a small number of patients need higher dosages of itraconazole or therapy with other antifungals. Although some of these studies reported on the use of a 100-mg daily dose, the panel felt that the success rate was too low with this dosage, and 200 mg administered daily should be the minimum dosage used.
Terbinafine, administered to 5 patients at a dosage of 500 mg orally daily, resulted in a 100% cure rate [47] , but results from a randomized, blinded treatment trial found only a 52% cure rate and a 21% relapse rate at 6 months after treatment among 28 patients receiving this dosage [46] . The same study showed an 87% cure rate and no relapses among 35 patients who received 1000 mg daily. Although adverse events were frequent, the majority were mild or moderate in severity and required stopping the drug for only 2 of 35 patients, both of whom were treated with the higher dosage.
SSKI has been used since the early 1900s; this agent was the standard treatment for cutaneous and lymphocutaneous sporotrichosis until the 1990s. One randomized treatment trial, several open, noncontrolled clinical trials, and several large case series have reported cure rates ranging from 80% to 100% [35, [48] [49] [50] . SSKI is much less costly than other agents, but it is inconvenient to take, and adverse effects, including metallic taste, nausea, abdominal pain, salivary gland enlargement, and rash, are common.
An open-label, multicenter trial of fluconazole administered at a dosage of 200-400 mg daily in 19 patients showed a 63% cure rate [41] . Only 3 of 12 patients who were cured received 200 mg daily, and the other patients were given different initial dosages but finished the course of therapy at a dosage of 400 mg daily. A randomized, open-label trial of fluconazole (200 mg vs. 400 mg daily) showed a poor response at the lower dosage, and the dosage was increased to 400 mg versus 800 mg daily. Among 14 enrolled patients, 9 were definitely or probably cured (64%), and another patient improved [20] .
Efficacy of local hyperthermia has not been satisfactorily evaluated. A descriptive study reported a cure rate of 71% among 14 patients [33, 34] . This therapy entails weeks of daily applications of heat to the lesions and requires that the patient faithfully apply heat generated by a pocket warmer, infrared or far-infrared heater, or similar device that will warm the tissue to 42ЊC-43ЊC.
Although effective, treatment with amphotericin B is not recommended because of toxicity and the inconvenience of administration, and because cutaneous and lymphocutaneous sporotrichosis is a localized non-life-threatening infection. There are no studies reported with use of the newer azoles, voriconazole and posaconazole.
What Is the Treatment for Osteoarticular Sporotrichosis?
1. Itraconazole administered at a dosage of 200 mg orally twice daily for at least 12 months is recommended (A-II).
2. Amphotericin B, given as a lipid formulation at 3-5 mg/kg daily, or amphotericin B deoxycholate, administered at a dosage of 0.7-1.0 mg/kg daily, can be used for initial therapy (B-III). After the patient has shown a favorable response, therapy can be changed to itraconazole administered at a dosage of 200 mg orally twice daily to complete a total of at least 12 months of therapy (B-III).
3. Serum levels of itraconazole should be determined after the patient has been receiving this agent for at least 2 weeks to ensure adequate drug exposure (A-III).
Evidence summary. The bulk of data supports the use of itraconazole for the initial treatment of osteoarticular sporotrichosis [18, 42] . Sharkey-Mathis et al. [18] described 15 patients with osteoarticular disease, of whom 11 had an initial response to therapy. Among the 11 responders, 4 experienced relapse when no longer receiving therapy, but all 4 had received р6 months of therapy.
Amphotericin B is indicated for treating patients with extensive involvement or disease unresponsive to itraconazole. Success with amphotericin B therapy is similar to that with itraconazole therapy, although the drug is less well tolerated [13] . There have been reports of using intra-articular amphotericin B injections, but this form of therapy is rarely indicated [51] .
The clinical experience with fluconazole is limited. In 1 openlabel treatment trial, 13 patients were treated, of whom 3 had a favorable response and 10 had persistent or progressive disease [20] . Thus, fluconazole cannot be recommended; SSKI and terbinafine are not effective for the treatment of osteoarticular sporotrichosis and are not recommended.
Surgical debridement for osteoarticular sporotrichosis is not commonly needed, but there are patients for whom drainage of a septic joint or removal of a sequestrum will prove to be beneficial. Surgical debridement as sole therapy for osteoarticular sporotrichosis is not effective. [13] . More often, the clinical scenario is that a surgical procedure, such as a synovectomy or carpal tunnel release, has been performed for diagnostic purposes and is instrumental in establishing the diagnosis of unsuspected sporotrichosis.
What Is the Treatment for Pulmonary Sporotrichosis?
Recommendations
1. For severe or life-threatening pulmonary sporotrichosis, amphotericin B, given as a lipid formulation at 3-5 mg/ kg daily, is recommended (B-III). Amphotericin B deoxycholate, administered at a dosage of 0.7-1.0 mg/kg daily, could also be used (B-III).
2. After the patient has shown a favorable response to amphotericin B treatment, therapy can be changed to itraconazole administered at a dosage of 200 mg orally twice daily to complete a total of at least 12 months of therapy (B-III).
3. For less severe disease, itraconazole administered at a dosage of 200 mg orally twice daily for at least 12 months is recommended (A-III).
4. Serum levels of itraconazole should be determined after the patient has been receiving this agent for at least 2 weeks to ensure adequate drug exposure (A-III).
Surgery combined with amphotericin B therapy is recommended for localized pulmonary disease (B-III).
Evidence summary. Data on treatment of pulmonary sporotrichosis are derived from 1 retrospective review, an openlabel treatment trial, and case reports. Pluss and Opal [19] described 55 cases that were treated before azoles became available; in this review, antifungal therapy alone often resulted in treatment failure. The authors concluded that the combination of amphotericin B therapy and surgical resection of the involved lung offered the best hope for long-term cure. Although most reported experience is with amphotericin B deoxycholate [52] , the Expert Panel preferred to use lipid formulations of amphotericin B to decrease toxicity. Currently, amphotericin B, no matter which formulation is used, is rarely given for the entire course of therapy, as previously recommended in the 2000 guidelines. This agent is used initially until the patient has shown a favorable response, and then itraconazole can be given for the remainder of the treatment course. In a prospective study of itraconazole for the treatment of all forms of sporotrichosis, successful outcomes were noted in 2 of 3 individuals with pulmonary involvement [18] . SSKI, fluconazole, and terbinafine are ineffective in the treatment of this manifestation of sporotrichosis. There are even fewer reports of treating focal disease involving the respiratory tract, such as laryngeal infection. Amphotericin B and/or itraconazole therapy have been used with variable success [21] [22] [23] ; the Expert Panel could make no recommendations.
What Is the Treatment for Meningeal Sporotrichosis?
Recommendations
1. Amphotericin B, given as a lipid formulation at a dosage of 5 mg/kg daily for 4-6 weeks, is recommended for initial treatment of meningeal sporotrichosis (B-III). Amphotericin B deoxycholate, administered at a dosage of 0.7-1.0 mg/kg daily, could also be used but was not preferred by the panel (B-III).
2. Itraconazole administered at a dosage of 200 mg twice daily is recommended as step-down therapy after the patient responds to initial treatment with amphotericin B and should be given to complete a total of at least 12 months of therapy (B-III).
4. For patients with AIDS and other immunosuppressed patients, suppressive therapy with itraconazole administered at a dosage of 200 mg daily is recommended to prevent relapse (B-III).
Evidence summary. On the basis of a small number of case reports, amphotericin B is the preferred treatment for meningeal sporotrichosis. There are no studies that specifically address the efficacy of lipid formulations for meningitis due to S. schenckii. The total amount of amphotericin B that should be administered depends on the patient's response to therapy. At a minimum, therapy should continue for 4-6 weeks at the dosages noted above for this life-threatening manifestation of sporotrichosis. A limited number of patients have been treated with amphotericin B in combination with itraconazole, fluconazole, or flucytosine. No improvement in survival was associated with combination treatment, and this is not recommended [28] .
Itraconazole may have a role in the treatment of patients who survive after completion of initial therapy with amphotericin B, although there are no data that specifically address this issue. Similar to other opportunistic fungal infections in patients with AIDS, the risk of relapse of meningeal sporotrichosis is high, and lifelong suppressive therapy seems prudent. Itraconazole, because of its potent antifungal activity against S. schenckii, may prove to be useful in this situation.
Fluconazole, terbinafine, and SSKI should not be used for the treatment of meningeal sporotrichosis. Voriconazole has less antifungal activity against S. schenckii than does itraconazole and has no role in the treatment of sporotrichosis. Posaconazole has documented antifungal activity against S. schenckii isolates [44] , but no treatment results have been published.
What Is the Treatment for Disseminated (Systemic) Sporotrichosis?
1. Amphotericin B, given as a lipid formulation at a dosage of 3-5 mg/kg daily, is recommended for treatment of disseminated sporotrichosis (B-III). Amphotericin B deoxycholate, administered at a dosage of 0.7-1.0 mg/kg daily, could also be used but was not preferred by the panel (B-III).
4. Life-long suppressive therapy with itraconazole administered at a dosage of 200 mg daily may be required in patients with AIDS and other immunosuppressed patients if immunosuppression cannot be reversed (B-III).
Evidence summary. There are no clinical trials to guide therapy for disseminated sporotrichosis. On the basis of anecdotal case reports, amphotericin B remains the drug of choice for patients with disseminated disease [25, 26, 28, 53, 54] . The use of lipid formulations of amphotericin B has been reported infrequently [25] , but these better-tolerated formulations should be as effective as amphotericin B deoxycholate, for which there is more anecdotal experience.
Step-down therapy with itraconazole should be based on the physician's judgment of the patient's response to amphotericin B. Life-long maintenance therapy with itraconazole for patients with AIDS after completion of an initial course of amphotericin B has been recommended on the basis of only a few cases [55, 56] . There are no studies that have addressed discontinuation of therapy, but on the basis of evidence from other fungal infections, the Expert Panel thought that it was reasonable to discontinue therapy for those patients with AIDS who have been treated with itraconazole for at least 1 year and whose CD4 + cell counts have remained 1200 cells/mL for у1 year. There are no data supporting the use of any other drugs for treating disseminated sporotrichosis.
What Is the Treatment for Sporotrichosis in Pregnant Women and in Children?
Recommendations 1. Amphotericin B, given as a lipid formulation at a dosage of 3-5 mg/kg daily, or amphotericin B deoxycholate, given at a dosage of 0.7-1 mg/kg daily, is recommended for severe sporotrichosis that must be treated during pregnancy (B-III); azoles should be avoided.
2. Local hyperthermia can be used for the treatment of cutaneous sporotrichosis in pregnant women (B-III).
3. Itraconazole, administered at a dosage of 6-10 mg/kg up to a maximum of 400 mg orally daily, is recommended for children with cutaneous or lymphocutaneous sporotrichosis (B-III).
4. An alternative for children is SSKI therapy, which should be initiated at a dosage of 1 drop (using a standard eyedropper) 3 times daily and increased as tolerated up to a maximum of 1 drop/kg or 40-50 drops 3 times daily, whichever is lowest (B-III).
5. For children with disseminated sporotrichosis, amphotericin B, administered at a dosage of 0.7 mg/kg daily, should be the initial therapy, followed by itraconazole, administered at a dosage of 6-10 mg/kg up to a maximum of 400 mg daily, as step-down therapy (B-III).
Evidence summary. Pregnant women with sporotrichosis should not receive azole therapy because of the teratogenetic potential of this class of drugs [57] , nor should they be treated with SSKI because of its toxicity for the fetal thyroid. Terbinafine is classified by the US Food and Drug Administration (FDA) as a pregnancy category B drug that it is not expected to harm an unborn baby. Terbinafine passes into breast milk, and this could have an effect on a nursing baby. Pregnant patients and nursing mothers should discuss with their physicians the risks and benefits of taking terbinafine for the treatment of cutaneous or lymphocutaneous sporotrichosis. Local hyperthermia is another option. It may be prudent to wait until the pregnancy is completed and then initiate itraconazole therapy. There is no risk of the infection disseminating to the fetus nor is sporotrichosis worsened with pregnancy; thus, there is little risk involved with delaying treatment of cutaneous or lymphocutaneous sporotrichosis. Life-threatening infection should be treated with amphotericin B, which can be safely administered during pregnancy.
Children with cutaneous and lymphocutaneous sporotrichosis should be treated with itraconazole. Dosages of either 100 mg daily or 6-10 mg/kg daily (to a maximum of 400 mg daily) have been used for the small number of children who have been treated with itraconazole [58] . SSKI has also been used as treatment in children who have cutaneous sporotrichosis at dosages of 1 drop administered 3 times daily, up to a maximum of 1 drop/kg or 40-50 drops administered 3 times daily [35] . However, adverse effects are quite common among children treated with SSKI. Although a single child with pulmonary sporotrichosis and HIV infection was reported to have been successfully treated with fluconazole [59] , amphotericin B is recommended as the initial therapy for visceral or disseminated sporotrichosis in children. Itraconazole, as noted for adult patients, may prove to be effective for step-down therapy 
PERFORMANCE MEASURES
1. Lymphocutaneous sporotrichosis should be treated with itraconazole or SSKI in countries in which the latter is the standard of care. When other azole agents are used, the medical record should document the specific reasons that they were chosen over itraconazole or SSKI.
2. Patients with disseminated or severe pulmonary sporotrichosis should be treated with an amphotericin B formulation initially. When amphotericin B is used, the patient's electrolyte levels, renal function, and complete blood cell counts should be monitored several times per week and documented in the medical record.
